In this paper, Simple food chain in chemostat when the predator produces unaffected toxin is considered. This inhibitor is not lethal to neither prey nor nutrient and results in decrease of growth rate of the predator at some cost to its reproductive abilities. A Lyapunov function in the study of the global stability of a predator-free steady state is considered. Local and global stability of other steady states, persistence analysis, as well as numerical simulations are also presented.
1-Introduction
The chemostat is a laboratory apparatus used for the continuous culture of microorganisms. It can be used to study competition between different populations of microorganism or between preys and predators, and has the advantage that the parameters are readily measurable. The monograph of Smith and Waltman (8) has various mathematical methods for analyzing chemostat models. Recently, the inhibitor has been introduced in the models for two competitors in a chemostat, and many authors have studied those models (see (1, 2, 3, 4, 5, 6 and 7) ).
In this paper, we consider a model of simple food chain in chemostat when the predator produces unaffected inhibitor. This inhibitor is not lethal to neither prey nor nutrient and results in the decrease of growth rate of the predator at some cost to its reproductive abilities.
This paper is organized as follows: In the next section, the model is presented and some simplifications. Section 3, deals with the existence and local stability of steady states. In section 4, we shall provide global analysis, including global stability of the boundary steady states and persistence analysis. Discussion, comments and numerical simulation are found in final section.
2-The model
The interest equations are 
Substitute into (2.1) and then drop the bars, the model becomes 
3-Existence and local stability
Let ,
Since each component is non-negative, the system (2.2) is dissipative and thus, has a compact, global attractor. To simplify (2.2), let
we find that the system (2.2) is taken the form,
so the system (3.1) may be viewed as an asymptotically autonomous system with limiting system .2) is completed, the work of Thieme (10) , relates the corresponding dynamics of (3.1) and (3.2), and hence of (2.2). We will show that all solutions of (3.2) tend to rest points and hence, using Thieme (9), so do those of (2. 
there is an equilibrium of the form 
Next theorem will be investigated the local stability of these steady state by finding the eigenvalues of the associated Jacobian matrices. 
Proof
The variation matrix of (3.2) is taken the form 
The determinant of the upper left-hand 2 2  matrix is positive and its trace is negative, so its eigevalues have negative real parts. The third eigenvalue is .
Therefore the predator -free steady state is asymptotically stable if and only if , and for large , t then all solutions of (3.2) tend to .
be a continuously differentiable function and ) (u C be defined by
We may construct a Lyapunov function as follows: V is nonpositive on . and from the first equation of ( 3.2 ), we get . 1
This complete the proof. (10) E exists in the sense that the system is uniformly persistent. We find by numerical simulation that its dynamical behavior is complex. Eight iterative examples are presented here to show the influence of increasing the parameter k on the dynamical behavior. In all examples, parameters values of (3.2) are as follows:
. 
